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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a new compound having a certain kind of a 
phenoxyalkylamine skeleton, capable of inhibiting an Na + /Ca 2+ 

exchange system and useful for the treatment and prophylaxis of ischemic heart diseases, 
etc. 

SOLUTION: This compound is represented by formula I [Y is a (substituted) aromatic 
group; (n) is 1 -5; X is O, S or NH], e.g. 3-I4-(benzyloxy) phenoxy]propylamine 
hydrochloride. The compound represented by formula I is preferably obtained by reacting, 
e.g. a compound represented by formula II (Z is CI, Br or I) with 4'-hydroxyacetophenone 
in the presence of a base such as tert-butoxypotassium in a reactional solvent such as 
N,N- dimethylfonmamide at ambient temperature to a refJuxing temperature, passing 
through a compound repressented by formula III, affording a compound represented by 
formula IV and hydrolyzing the resultant compound represented by formula IV together 
with hydrazine hydrate. 
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;K200ml)?§?gfc:'<>'Xr^f-'t H (8. 50g ,80nimol ) $:ilU 

UT4- KV^fVTSy) 7x7-;Kl3.3g)Sr 

[0100] (2)4-{^y'Jf>'7i7)7x7 
-;M13.3g.67.5mmol) Sr^<^7-/K200ml) (C^jlL, 
»^(6ml) SlDifctt. TkSMbfc'?**- h 'J ^A(2.90g, 
76.3nmol)^-S-rollDiT. 2«IBIBI#Lfc. -HMk 
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dfU-y (1:4)] T«LT4- (^>i^T$7) 

[0101] 'H-NMR(CDa 3 .200MHz)^(ppm);4.14 
(br . s , 2H) , 4. 27 (s, 2H) , 6. 55 (d, J=9Hz ,2H) , 6. 68 (d, J=9H 
z.2H),7.23-7.39(m,5H) 

[0 10 2] (3)4-Kyy/l/7S7)7x/-/l/ 
(3. 98s, 20»mol ) <r>y- h5t|!Q77y (100ml ) ?8itJ=~ 
mm : J-tcrt-fi-M4. 36s, 20mmol ) . ^&T' 2 4 
BtHJf # Lfcft, :^ffi5>-tert-7>/K4 . 36g. 20mmol ) 
fcHMW* , S (CSfflT 2 4 PtlBBfff L£ . S»£ 8 
BE©* Lfttt, y'J* tVU# 7^D7h/? 

7 * - [ttyHKNE : Wm^^-^-^y (1:9)] 

T-mm LTmmit&®(.5. 24g) . 

[0103] 1 H-NMR(CDCl s ,200MHz)5(pp]ii);1.44 
(s. 9H) , 4 . 72 (s , 2H) , 6. 56 (d , J=9Hz , 2H) , 6 . 86 (d , J=9Hz , 2 
H),7.16-7.33(iu,5H) 

[0 104] [##(597: 4-(3-7;Wn<yy 
/I^f-Jt) 7x7-W 4-bf:a^y^7x/-^ 
(1.43g,llmmol)<9N, N-^fM/l'ATS K(30ml) 
mmz 3 - 7/M"n'<.y>^7't3 5 K (1.5raL, 12mol) t 
mm.* V -7^ (1. 71s. 12nM0l ) £ fat s MfcX' 7 Sffflfm 

htz. -HfcftiEfiL RjE*»£*e&H\ wmx.+a,t 

h/57^ [i§ffif§^ ; Wmx.^-)V-^^ry (1:3 

0) ] ft:T««Lr«aMs^-iiia328)*#fc. 

[0 10 5] <H-NMR(CDCI 8 ,200MKz)5(ppjn);3.95 
(s. 3H) , 4.90(s, 1H) ,6. 72(d, J=8Hz,2H) , 6.85-6. 96(m,3 
H).7-12-7.23(m,3H) 

[0106] Lmmmi ■ 3 - [4- 

(1)4- (O^M^S/) 7x7- ;K2.008.10wno 

1) ©N. N - ^ T5K (40ml)ig:fl£lCN - 

( 3 -7*ntroW 7?/W S h' (2.68g,10mn»im 
®;>MJ^.Ml.38g,10inmol)£;&[l;L, 1 1 0'CtMOflSfili 

■7h/77^ [ftffiSK ; iKxf^-^ty ( 1 : 
3) ] tZXtitmVXN- [3- [4- COxW^r 
i^) 7x7^;/] ToWJ b*<3.10g)£# 

[0 10 7] iH-NMR(CDCl 3 . 200MHz) 5- (ppm):2.16 
(quint, J=6Hz.2H) ,3.90<t, J=6Hz,2H) ,3>.98(t, J=6Hz,2 
H) . 5. 00 (s. 2H) , 6 . 70-6. 80 (m, 2H) . 6 . 80-6.90 (in, 2H) , 7. 29 
-7. 46 («, 5H) . 7. 68-7. 77 (m, 2H) , 7. 77-7. S9(m, 2H) 

[0 108] (2) N- [3- [4- 



i^) 7x7^5/] 7*aW] S K(3. 10s, 8. Omni 

ol ) cox ? y -M50ml ) S% C 1 H 7 S> >-**fflj (2 . 00 
g, 40mmol) £ Jpi. . 3 0 Lfc, OT£?fc£Mfo Q uli: 

SWU zkiftUWftLfc. «2l»W£|lfe*U:ft. 4 NIB 
flftWBXBBx^l«a(3«l) feftl*. . 3 0 JMSHttft L 
fc. Wa3L^ fl B B £rB5. «WLT«Hfb£W<1.17«) 

[0 109] 1 H-NMR(DMSO-d 6 .300MHz)6-(ppin);1.9 
8(qui nt , J=6Hz. 2H) . 2. 91 (sext , J=6Hz. 2H) , 3. 99 (t , J=6H 
z. 2H) .5.04<s.2H) .6.82-6. 90(m.2H) .6. 90-6.98 (m.2H) . 
7. 26-7. 46 (n, 5H) . 7 . 80-8. 10 (br . s . 3H) 

[oiio] it&m 2-7 ] wm 1 1 mmiz ltw 

Tomfi0iJ 2-7 CD%,-&m-£l& Ufc. 
[01 1 1] <2dfcWl2 : 3- [4- (3-7;M"a 
\yyM^fy) 7x7^fy] 7"o WTS yfslSa> 
mp. 212-214*C 

[0 1 12] <£»W3 : 4- [4- (3-7;M"0 
<y> ? ;I/^^r^) 7i7^y] 7°oWT$>*agef£> 
i H - N M R <DMS0-d 6 , 200MHz) 8 ( PP m) ; 1. 58-1. 82 (m, 4 
H> , 2. 84 (t, J=7. 0Hz . 2H) , 3. 92 (t . J=5. 7Hz, 2H) , 5. 07 (s, 2 
H) , 6. 80-7. 00 (m , 4H) , 7 . 08-7.31 (m . 3H) , 7. 36-7. 50 (in, 1 
H) ,7. 66-8.00 (br.s,3H) 

[ o 1 1 3 ] <mmm4 3- [4- (2. 5-^7 

/kto^yv/M-^) 7x7^fy] 7'n tVPT S >1S 
®S!g> 1 H-NMR (DMS0-d 6 , 300MHz) 3 (pjm) ;1.99(quin 
t, J-6. 3Hz, 2H) , 2. 94 (t , J=7. 4Hz. 2H) . 4. 00 (t, J=6. 0Hz ,2 
H) , 5. 07 (s, 2H) , 6. 89(d , J=9. 1Hz, 2H) , 6. 98 (d, J=9. 1Hz, 2 
H) , 7 . 20-7. 41 (m , 3H) , 7 . 96 (br . s , 3H) 

[0 1 14] <mmS : 3- [4- (2,6-^7 
;Wn^yy/my) 7x7=)fy] 7'n bVWT 5 yfa 
Sti^ 1 H-NMR(DMSO-d 6 ,200MHz)a (ppm) ;2.01(quin 
t, J=7Hz,2H),2.93(sext, J=7Hz,2H) ,4-01(t, J=7Hz.2H) , 
5. 05(s,2H) .6.89(d.J=9Hz T 2H) ,6.98(d. J=9Hz.2H) .7. 18 
(t, J=8Hz,2H) ,7.51 (t, J=8Hz,lH), 8. 15(br.s,3H) 

[0 1 15] <l8Si^J6 : 4- [4- (2, 6—>'7 

/V* u^y i?)Vtt is ) 7 x j ] 7>;>T 5 y mm 

m> 1 H-NMR (DMS0-d 6 , 200MHz) 8 (ppm) ; 1 . 67-1 . 78 
(m. 4H) . 2. 83(sext. J=6Hz, 2H) . 3. 93(t. J=5Hz, 2H) . 5. 04 
(s, 2H) , 6. 8S(d, J=9Hz, 211) , 6.97 (d , J=9Hz, 2H) , 7. 18(t, J= 
8Hz, 2H) .7. 53 (t. J=8Hz, 1H) , 7. 95(br.s. 3H) 
[01 16] <mmM7 : 3-[4-[3-(hU7 
/M-up*^) 'Z.y'Sfottzsl 7x7Jfy] 
T 5 >iai?iS> 1 H-NMR (DMS0-d 6 , 300MHz) 8 (ppm) ; 
1 . 9S (<w i nt , J=7 . 1Hz, 2H) , 2. 94 (t, J=7. 1Hz , 2H) . 3. 99 (t, J 
=6. 0Hz, 2H) , 5. 16(s, 2H) , 6. 88(d, J=9.0Hz, 2H) .6.97 (d , J= 
9. 2Hz , 2H) , 7. 60-7. 84 (m . 7H) 

[0117] LmmS: 3-[4-[(l-^7^- 

^h^fy] 7x7dfy] 7Dhf^TSy«l] 
( 1 ) N- [3 - (4-bHDJry7x7Jfy) rof 
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/10 7 ?)\>4 5 V (595wg. 2.0mraol ) £7)N , N - ^ 
*;U7S K(l<M)Sffi{c, 1- (?on^f;H -^7 
^ P >- (353tng, 2.0m»1 ) „ 3 -y^tti 0 >7A (332mg,2. Onimo 
1 ) „ V »> A (276mg. 2. Onol ) fc Jni „ 1 3 0 *CT' 

3H«BlifPL«:. SUG*Ste*fc*tt. 8HKxf-/l/tiili 

»«**ffls*tT. s^jSr^y^y^^A^Dv 

1>^57^ C&ttM ; PSfx^/U-^^y (i : 
4) ] C-CfBStTN- [3- [4- [ (1-^-7^ 
AO * 7x7^] 7*ntVW] 5 h" 

(0.43g)£#fc. 

[01 IS] 1 H-NMR(CDC1 3 . 300MHz) ^(ppm):2. 18 
(qu i nt , J=7Hz, 2H) , 3 . 90 (t, J=7Hz, 2H) , 4 . 00 (t, J=7Hz, 2 
H),5.42(s,2H),6.7S(d,J=9Hz,2H),6.95(d,J=9}rz,2H),7. 
40-7.60(m, 4H) ,7. 65-7.75 (n , 2H) . 7. 80-7. 95 On. 4H) , 8. 00 
-S.lO(m.lH) 

[0119] (2) N— [3— [4— [ (l—Fy-J- 
AO ^h^v-] 7i/^y] 7*c?tVU] 
(0. 43g,0. 98mmol) C^X? /-/HlOml )«RKfc t H 5 W 
— 7]<Sl**)(246iDg,4.91i»raol)$r»D^. 2l*ISHB8Lfc. R 

Sfflflfcx^A'taHSU *gfeL4e»Lfc. £*gftl£l$£ 
L£&. 4 NIWfc*«/B»Jtf-;i««(2al ) Sr»Dt > 

[0 120] > H-NMR (DMSO-de. 200MHz) «(pp«):1. 9 
0-2. 04 (ra, 2H) . 2.95(t. J=7. lHz,2H) ,4. 00(t. J=6. 0Hz, 2 
H) , 5. 49 (s. 2H) , 6. 90 (d , J=9. 0Hz. 2H) , 7. 04 (d . J=9. 2Hz, 2 
H).7.47-S.13(ib.10H) 

[0 12 1] [jfelfcMd— 2 3] SIMsW8i:RI«tel,T 
[01 22] <HSSfiaj9 : 3-[4-(2-7oa^ 

yi^M-=¥>o ?iy^] 7*ntr;i^rsy^^> 1 

H - NMR (DMSO-dg ,30OMHz) <? (ppm) ; 1. 88-2. 10(m. 2H) , 
2. 94 (t, J=7Rz. 2H) , 3. 99(t , J=6Hz. 2H) , 5. 09 (s, 2H) , 6. 89 
(d, J=9Hz , 2H) , 6. 97 (d . J=9Hz , 2H) , 7 . 36-7. 57 (m.4H) 
[0 1 23] <H»J1 0 : 3- [4- (3-?oo 

mp. 215. 2-217. 6*0 

[ 0 1 24] <H»J1 1 : 3- [4- (4-?DO 

"Cy^'/M-^) 7x/*v] rntvwr5>«ig> 

mp. 243.2-246.0*0 

[0 1 25] <5liSWl 2 : 3-[4-(2-xho 

1 H— NMR (DMSO-ds , 300MHz) S (ppm) ; 1 . 90-2 . 04 (m , 2 
H) . 2. 92-2. 97(m, 2H) , 3. 99 (t . J=6Hz . 2H) , 5. 39 (s, 2H) , 6 .8 
8 (d , J=9Hz. 2H) . 6. 95 (d , J=9Hz , 2H) , 7. 59-7 . 65 (n. 1H) , 7 . 7 
8 (d , J=4Hz, 2H) , 7. 91 (br . s , 3H) . 8. 1 1 (d, J=8Hz . 1H) 
[0 1 2 6] <mm\ 3 : 3- [4- (3--KO 



1 H-NMH (DMSO-dg , 200MHz) d (ppm) ; 1.97 (quint, J=7H 
z. 2H) ,2.95(t, J=7Hz. 2H) ( 3.99(t. J=6Hz,2H) , 5. 22(s, 2 
H) , 6. 89 (d, J=9Hz, 2H) , 7. 00(d, J=9Hz. 2H) , 7. 66-7- 92(w. 5 
K),S.17-8.29(m.2H) 

[0127] <mm 1 4 : 3- [4- ( 
<y^AoJ-^>) y^S^i"} y'WjV7$.>iK®t&> 
m P . 180. 0-181. S*C 

[0 1 28] <SOHfll 5 : 3- [4- ( 

Kyitjirttis) y^/^yl rotors >SBBe> 

mp. 213-216*0 

[O 1 2 9] <9mmi 6 : 3- [4- (4-*f-A- 

^yy'W^fy) 7i/Jfy] y°w>\s7$.ymmt&> 

mp. 242.2-243.S*C 

[0 1 3 0] <mmi7 : 3- [4- ( 2-^TV 

*<.yi>)V**i/) yx.s*y~\ y'uVivr S yi&ffl&> 

mp . 219.4-221.0*0 

[0 1 3 1 ] <»t0!l S : 3- [4- (3-S/7V 
^y~J)\s**is) 7i7=fy] 7*ub*A-r$yisB&S> 
mp. 189.0-191.0*0 

[0 1 3 2 3 <mmi 9 : 3-[4-(4-^T7 
^■yV)\s-J[*is) 7iA^y] rotVUTi y»affiitg> 
iH-NMR(DMSO-d 6 ,300MHz) (ppm) ;1.98(quint, J=7H 
z. 2H) , 2.94 (sext, J=7Hz. 2H) ,3 .99(t, J=6Hz. 2H) , 5. 16(s, 
2H) , 6. 8S(d. J=9Hz, 2H) , 6. 95 (d . J=9Hz, 2H) , 7. 62 (d , J=9H 
z. 2H) , 7. S6(d, J=9Hz. 2H) .7.92 (br. s. 3H) 

[0 1 33] <mm 2 0 : 3- [4- 
isfifr#-)\S<.V t JlVi!r*ri') 7i7^y] 7'ntVUT 
5>la®!JM>mp. 250.6-251.2*0 

[0 1 34] <HGK012 1 : 3 - [ 4 - ( 4-y< 
i"< y~J>Vtt is) 7i7Jfy] 7'a \Z>VT S >-^®!dg 
>mp. 209.2-210.0*0 

[0 1 3 5] <HJS0iJ2 2 : 3 - [ 4 - ( 4 y 
y>mp. 131.4-134.0*0 

[0 1 3 6] <51»fc0lJ2 3 : 3- [4- [2- (Ml 

5 ylS?i^> 1 H-NMR (DMS0-d 5 , 200MHz) 5" (pp 
n>) ; 1 . 99 (qu i Tit, J=7Hz , 2H) , 2 . 94 (t , J=8Hz, 2H) , 4 . 00 (t , J= 
6Hz, 2H) , 5 . 18 (s , 2H) , 6 . 89 (d , J=9Hz, 2H ) , 6 . 96 (d , J=9Hz, 2 
H),7.55-7.90(m.7H) 

[0 1 37] [IWJ24 : 3- [4- (3-T57 
Kyitfrttis) y^s^-is] rnt^TSy] 3- 

[4- (3--hn^y>*;^^5y) 7x/=«fy]7D 
t^TSX (417mg.l.3Smaol) OX^y— )V (20ml) J§ 
(386rag,6.90ing-atom) JM/Jg'ftTy^x^A 

(44.3mg,0.83mmol) C0zj< (2ml) ^^iDi., 2. 5 

Xf/M:lfifl, 4 NJg-(t7j<S/»S?x^;M§?l(2m 
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1) fcWFLfc. 2««SJ«fFLfctt. « s mtfc*SA«r* r 
tt. &^LT«fLltA (246mg) £#fc. 
[01 38] 1 H-NMR(CDC1 3> 200MHz) -y(ppm) ,1.45 
(br .s. 2H) . 1 . 90(quint, J=6Hz.2H) , 2. 90(t, J=7Hz, 2H) ,3. 
6S ( br . s , 2H) , 4 . 00 (t . J=6Hz , 2H) , 4 . 93 (s , 2H ) . 6 . 61-6 . 66 
(m. 1H) , 6-76-6. 94 (m, 6H) . 7. 16 (t. J=8Hz. 1H) 

[0139] mmm 5 ■. 2 - c 4 - (o-^/i^t 

(1)4- (O-^^-df^) 7x/-;Kl.00g,5.0mm 
ol)<ON. N-^tVWjJvUATS K(20al)KfffC. 2 
-?DD7t^S K(0.56g.6.0nnnolk S'Wfc^'J^A 
(0. 42g.2. 5mmol)i5 £Xfffl8t# V *7 A (1. 04g.7. 5ramol) £ 

jot, aQ*c?3vmmit:. -mmk. susm* 
mst^wm&Lfc. MiJ*, law 

W£ 2/ y # 7A^d*7 -f — [«as j^K ; 

?DD*yU] TIWRLT2- [4- (<yiS)l>**r 
is) 7x7**>] T-fe?S K(0.83g)£#7t. 

[0 14 0] 1 H-NMR(CDCl 3 ,200MHz)^(ppm);4.44 
(s.2H) ,5.03(s,2H) ,5. 67(br. s, 1H) ,6-55(br.s. 1H) ,6.86 
(d. J=9Hz,2H) , 6. 93(d. J=9Hz. 2H) , 7.31-7.47(o. 5H) 

[0 14 1] (2) 2- [4- «yi/';U3j-^ri/) 7i 
y^v-] T-fe7S F(0.69g,2.7nnrol)cOT-K7t Kn7 

g,2.8mmol)^JPi. *irr3>fflBHB*LJfc. £J5IIt 
*<lral ) Sr^fi-foJn s jEPJc^jcat-ffc; 'J f>A7^ 5 

v$L*;. 4Nf£4bk3R/Simx^^(3nii) 

WCSfcvfK LT MBft&fe (0. 13g) 
[0142] 1 H — NMR (DHS0-d 6 ,200MHz) $ (ppm) ;3. 1 
8 (br. s, 2H) , 4. 11 <t, J=5Hz,2H) , 5. 05<s, 2H) , 6. 91 (d, J=9H 
z,2H) ,6.97(d, J=9Hz.2H) .7.27-7. 47(m, 5H) .8. 18(br.s.3 
H) 

[0143] Lmmi26, 2 7imnm2 5tmmiz 
[oi44] <mmm26 ■. 2- u- o-tvm- 

lyOi^sHfi') 7x7*>0 x-fvl/T'ST-iigmt^ 
1 H — NMR (DMS0-d 6 , 300MHz) 5" (ppm) ; 3. 18(t. J=5Hz, 2 
H) . 4. 10(t, J=5Hz, 2H) . 5. 08(s,2H) , 6. 91-6. 99 (m. 4H) , 7. 1 
l-7.470a.4H). 8. 06(br.s, 3H) 

[0145] <mmm27 : 2-[4-(2, 6~i? 

!8g>i H-N MR (DMSO-ds, 300MHz) #(ppdi> ;3.18(t,J= 
5Hz , 2H) . 4. 12(t, J=5Hz , 2H) , 5. 05(s . 2H) . 6. 94 (d. J=9Hz . 2 
H) . 7. 01 (d. J=9Hz. 2H) . 7 . 18 (t . J=SHz. 2H) , 7 . 52 (quint, J= 
8Hz.lH),8.17(br.s,3H) 

[0146] [IOfc0U28 : 5-[4-(3-7;M" 



ig] 

(1) 4- (S-y^uo^jv^^) 7i7-;p 

(1 . OOg, 4. 5mmol ) CO N , N — <f)Vi£)V A 7 S 1* (20m 
DiSIRfcs IfiS 5 -7'a^^yf^Kl. OOg. 4.8inmol) „ 
3WtX U^A(0.()Sg.0.5minol);fcJ:t/^B§7> 'J>/A<0. 
70g,5.1mmol)£;&P;L. S 0-CT'7B#|IM#Ltf:. — %jfc 

f;?oo*M] TIHKLTIMR5- [4- (3-7 
MD\yy;W^y) 7i7Jfy] *O^Kl . 09g> 

[ 0 1 4 7 ] 1 H - NM R (CDC1 3 , 200MHz) <? (ppm) ; 1. 46- 
1. 87 (m, 6H) . 2 . 05 (s . 3H) , 3. 91 (t, J=6Hz . 2H) , 4 . 08(t. J=6H 
z. 2H) , 5.02<s , 2H) ,6. 82(d, J=9Hz, 2H) . 6.89(d . J=9Hz, 2 
H) , 7. 00 (dt. J=3 , 9Hz, 1H) , 7. 26(t, J=9Hz , 1H) , 7. 2S (d, J=9 
Hz,lH),7.34(dt,J=6,9Hz,lH) 

,[0148] (2) PSt5- [4- (3-7MD\y 
i/)U7t*?is) 7i/#y] "0'f-/Hl.OOg,2.9mraol)CD 
J-^7-;K40ml)^Ki-7j<^-fk^ K y '7A(0.23g,5.8mm 

ol)<?5*(2(W)»»*3)Di. 5BH8BISU:. M 

U5- [4- (3-77U5}-a^>'^^^) 7x7 
^V*/-/K0.87g) 

[0 149] ^-NMRCCDCls^OOMHz) 5(ppra);1.27 
(t,J=6Hz. 1H) ,1 . 45-1. 87 (m. 68) .3.69(q,J=6Hz.2H) ,3.93 
(t , J=6Hz. 2H) . 5 . 01 (s , 2H) , 6. 83 (d , J=9Hz, 2H) . 6 . 89 (d . J= 
9Hz. 2H) ,7. 00 (dt, J=3, 9Hz, 1H) .7. 26 (t, J=9Hz, 1H) . 7. 28 
(d, J=9Hz. 1H) ,7 . 33<dt. J=6, 9Hz. 1H) 

[0150] (3) 5- [4- (3-7/M-D^y^/W 
tti/) 7i7^y] "OfS— ;K0.85g,2.8mmol)<5D 
i/7nn^^y (50ml)$:f£(c h JCf7U-T 5 y (0. 60g, 
5.9mmoI)SrJa^ % **"C^aJ L/c . ;>< 7>7./M*— /U7 
ay K(0.64g,5.6nunol)2">ifiTL, SfflT 1 B^iaS^ L 

K(50«l)fc:«»fftfc. <fc^T\ ^»;>7A7^;W$h' 
(0.74g.4.0mmol)SrJoi.. 8 O^CTSD^IS^L^. R 

LTN- [5- [4- ( 3 - 7 A-^l-o'O" ^ ) 
7x7=sf>-] ^VfvW] 7^/W 5 K(0.4Sg)5r#7^. 
[0 1 5 1 ] 1 H — NMR (CDC1 3 , 200MHz) d (ppm) ;1.43- 
1. 58(m, 2H) . 1. 6S-1.88(m, 4H) , 3. 72(t. J=6Hz, 2H) ,3. 90 
(t, J=6Hz. 2H) .5. 00(s, 2H) ,6.80(d. J=9Hz, 2H) . 6.89(d, J= 
9Hz,2H) ,7.00(dt. J=3,9Hz, 1H) ,7. 27(t. J=9Hz, 1H) ,7.29 
(d. J=9Hz. 1H) , 7 . 34 (dt . J=6 . 9Hz . 1 H) , 7. 66-7. 75 (m. 2H) , 
7.80-7.S7(m.2H) 
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[0152] (4) N- [5- [4- 

(0. 48g, 1 . lmmol) <7)X $ 7 —)V (30ral ) j^Sfcb K =y i/i/ 
— *5Wtt(0.55g.ll.ftmol)&llDi.s 3D*|SBISLjfc. R 

x"xf-;ux-x^r^fli LTWBKteBKO. 18g) 

[0 1 531 mp. 177. 4-177. S'C 

[0 1 54] mt>m)29 : 3- [4- C<^7 

$7) 7x7*^] raters jobrs] 

(1)4- [N-O-vVW-N- (tert-7"h^^*yt/ 
jtf.=.;|7) 757] 7x7— ;H0.77g,2.6mniol)«9N, N 
-y^fM;l/A7i H(20ml)^t. N— (3-70 
t7ot;H 7^/U-f 5 H (0.692.2. 6mmol). ^^-(t^ 
D *7 A (0. 43g. 2- 6mmol ) , V VJ* (0- 36g. 2. 6mmol> 

Srflu*. s ^iST 2 4 *!Haat# . £06»M**fc *> 

it. »»x^-c«iaiU)t. saw**, tanas*-? 
wskLttk. m&*mm®i;LXK- [3- u 

- [N-'xV^U-N- ( tert-7" h 3f i/J))Vif-—)V ) 
TS7] 7i/Jfy] Tnt/H $ F<1.27g) 

[0 1 5 5] 1 H -N MR(CDC1 3 ,200MHz) 5" (ppm);l. 42 
(s. 9H) , 2. 16(quint, J=6Hz,2H) , 3. 88(d, J=6Hz, 2H) ,3.97 
(d. J=9Hz , 2H) , 4. 74 (s. 2H) , 6. 69(d, J=9Hz, 2H) , 6. 96(d, J= 
9Hz, 2H) ,7. 16-7. 33(m. 5H) ,7. 67-7. 88 (m, 4H) 

[01 56] (2) N— [3— [4 — [N-^A- 
N — (tert-7* h^S^-fl^x/U) TS7] 7x7df 
i^] 7nt;H 7^;W 5 K(1.25g,2.6nDiiol)c0^^y 
-/K50iQ])fflSKfch h'?>->- *$W5!)(1.29g,26iiiJiiol) £ 

«8ffll*llllX^K2(W)teiWBl^ 4 N«Mt*»/» 
®xfvM£M(2ral)£fln;U 3 04H»PLfc. -HftftE 

r-frXim. m& LxmMlt&fo (0. 47g) 
[01 57] iH-NMR(DMSO-d s ,200MHz)^(ppm);2.0 
2 (quint, J=7Hz,2H) , 2. 92(sext, J=7Hz,2H) , 4. 05(t, J=7H 
z. 2H) , 4 . 45(s, 2H) , 6.99(d, J=9Hz. 2H) ,7. 30-7. 54 (m, 2H) . 
8.14(br.s.3H) 

[01 58] [%ttffll3 0 : 3- [4- (3-7/kt 
tfOisJl^-X) 7i^y] Tot/UTS >] 

(1)4- ( 3-7/V-^-0'O^;l^-3f ) 7x7— yu 
(0.99g,4.2mmol)c9N, N-y7fM^A75 K(30m 
DmmiZ. N— ( 3-7"o^7 , otf^) 7;?rt~f $ F 
(1 . 2g , 4. 4mmol ) . 3 ^fl^J? »; »> A (0. 082g , 0. 49minol ) . 



KK^y>A(0.74S.5.4»ol)*jDi. S^T'l 
SBPLfcfc. 10 0*CT-6^m#b7t. «e*JK£* 
fcl$>i1\ ffRxf^TfljifiLfc. WI£?I<. fgfa^ig 
*T«t*, SSIiLfcgL Jg«S:«EW*l/CN- [3- 

[4- (3-7/WDKy^W) 7x7*v"]7 , o 
fcVl/J 7 ? /M 5 H (1 . Og) . 

[0 15 9] iH-NMR(CDCl 3 ,200MHz)S(ppin);2.18 
(<iuint ( J=6Hz,2H) ,3. 90(d, J=6Hz,2H) , 3. 93(s.2H) ,4.00 
(t,J=6Hz,2H),6.69(d,J=8Hz,2H),6.86-6.%(m.3H),7.14 
-7. 24 (m , 3H) , 7. 68-7. 77(m, 2(0 .7 . 80-7 . 88 (n>, 2H) 

[0 16 0] (2) N- [3- [4- (3-7/V^-n^ 
y^f-4") 7x7*i>'] 7*ntVU] 7WSK(0.9 
9g, 2 . 4nmol ) <?>X 9 7 -/U (30ml ) mWiZ t K 9 i^y— * 
*W(1.2g,24»l)fcjDi» SBSBSBKLfc. 

[0161] 1 H-NMR(D^SO-d 6 .200MHz)^ (ppm);1.9 
3(qu i nt . J=7Hz, 2H) , 2. 87 (t . J=7Hz . 2H) , 4. 01 (t. J=7Hz. 2 
H) ,4.11(s,2H) ,6.S8(d.J=SHz,2H) .6.99-7.11(m,3H) ,7.2 
2-7.38(m,3K) 

[o 1 62] mmmsi .• 4- [4- (3-7;m- 

0 t LT 4 - ( 3 - ~7iViS W^V&Vt-JS ) 7 x 

7-^fcN- (4-7'a ; E7*^) 7^;K?H*'^ 

[0 16 3] 1 H-NMR(DMEM-d 6 ,200fflz)^(ppa):1.5 
9-1. 86 (m , 4H) , 2 . 82 (t , J=7Hz , 2H) , 3. 97 ( t, J=7Hz , 2H) ,4.1 
2(s, 2H) .6 . 89 (d , J=8Hz , 2H) . 6. 99-7. 12 (m, 3H) , 7. 22-7. 38 
(m,3H),7.84(s.2H) 

[0 164] [5WSW32 : 4-[4-(2-^/W 

<y>-';^^v) 7x7^x] 7'f-;i-r$>'^^g] n 

AM 1 i: LX 4 - ( 2 fMy^M^ ) 
71/-WN- (4-7nt7f^) 5 KA» 

[0 16 5] 1 H-NMR(DM5O-d 6 ,200MHz)^(p P ni);1.6 
4-1 . 80 (m. 4H) , 2. 32 (s, 3H) , 2. 77-2 . 90(m, 2H) , 3. 93 (t , J=5 
Hz,2H) , 5. 02(s, 2H) . 6. 87 (d, J=9Hz ,2H) . 6- 96 (d. J=9Hz, 2 
H) ,7. 13-7.26(m,3H) ,7.39(d, J=SHz, 1H) ,7.98(br.s, 3H) 

[0 16 6] IfflfkM: MSMMmimtykN a* 

/c ^tzmmmm ^mm^um (L.R.Jones, 

Methods Enzymol . , 1988, 157,pp85- ) IzmtXmiti 4 Z 

[0167] ffii/Wj&£-ffilr>*:N a + /C a 2t ^Ygft<0 
M£i±. XmmcOJjfe (K.D.PhUipson.et al.,J.Bio 
1. Chera., 1980, 255, PP6880.) izmiXfi-tfi:. ft. m 
/MiaSr^ I- V ^M,-tr^mm [160mMtA-ft^ h'J . 20m 
MTr i (pH.7.4) ] (Zj'V'St^jnU&Pl.Stt 



BNSDOCID: <J P 4 1 1 30223SA_L* 



iZ [45Ca] -UlttiJUi/^J^mm [20juM [«Ca] 
-IM^A^A. 16QnM»fb!r »; A. 20mMM ops 
-Tr i s ( P H.7.4> J 1 2 5jul£j©|DU 1 Oty 

OnKt&fbfr 'J A . 20nHM ops-Tris (pH.7. 
4) ] 900jul£jD;t. ®3\iPi£fetZX — hvHziV'a-X 

x/lT-3 |hB6» IJPW8rtfc3R 9 fciiifcC a**« 

*nr»?aoftb o c# y *a-£*»« [i6<wiaMb!r y 

»>A. 20mMTr i s-fflK (pH.7.4) ] mMO 



70> h^— «>*Ogfc# 

(51) Int. CI. e fSS'JtE-f 
C0 7C 255/54 
317/32 
323/20 
323/65 

02) &m mu & 
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[0169] 
[S3] 





(% of control) 
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C07C 255/54 
317/32 
323/20 
323/65 

M&mm&m&msTmzmi^ jam 
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